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he hypothesis that these measures vary in diseases with known
ltered MV elasticity.
ethods.— ALL was quantiﬁed in a long-axis view standardized by
D echo in 80 patients: 20 each with normal hearts, MVP, FMR and
S. Distensibility was measured as end-systolic minus end-diastolic
ED) total ALL normalized to an ED reference; and alternatively as
id-leaﬂet strain measured by tracking echo features.
esults.— ALL was greater in all disease groups versus normal
P < .001). The maximum systolic increase in ALL relative to ED was
.9± 7.4% in normals versus greater than 2-fold higher (16.5± 7.7%)
n MVP; it was 63—76% lower (2.9± 3.0%, 1.9± 3.1%) in FMR and MS,
ith comparable results for segmental AL strain.
onclusion.— Noninvasive measures of MV distensibility based on
ystolic changes in total leaﬂet length or segmental strain are feasi-
le and provide results consistent with excised valve biomechanics,
howing that distensibility is increased in MVP and decreased in
MR and MS. Ultimately, these techniques have the potential to
est hypotheses regarding prediction of disease natural history and
o monitor response to new therapies that aim to reduce MR by
ltering MV mechanics.
oi:10.1016/j.acvd.2011.03.065
ndependent impact of mitral regurgitation on exercise capacity
nd clinical outcomes in patients with ischemic cardiac
ysfunction
. Szymanski a, R. Levinea, C. Tribouilloyb, H. Zhenga, M.
andschumachera, A. Tawakol a, J. Hunga
Massachusetts General Hospital, Boston, United States
CHU Amiens Sud, Amiens, Franceackground.— There is currently uncertainty and debate regarding
hether ischemic mitral regurgitation (MR) is a secondary epiphe-
omenon resulting from LV dysfunction or confers an independent
i
m
e
o19th International Congress of Echocardiography
ffect on exercise capacity and outcomes; this debate impacts man-
gement.
bjective.— We tested whether ischemic MR negatively impacts
xercise capacity, cardiovascular morbidity and mortality in
atients (pts) with coronary artery disease (CAD) independent of
V dysfunction.
ethods.— Clinical follow-up over 5 years was obtained in 77 con-
ecutive pts (age 64± 10 years, LVEF 54± 11%) with stable CAD who
ad exercise stress testing with perfusion imaging within 24 hours
f echocardiography. Pts with active heart failure, ischemia, intrin-
ic valve disease, pulmonary and vascular disease were excluded.
xercise capacity (METs, peak double product) was tested for
elation to MR (vena contracta [VC] and jet area), LV size
nd function, and pulmonary pressures. Cox proportional hazards
nalysis assessed whether MR predicted cardiovascular events,
ncluding hospitalization for heart failure, acute coronary syn-
rome, and myocardial infarction, and cardiovascular (CV) and total
ortality.
esults.— By multivariate analysis, independent predictors of func-
ional capacity (METs and peak double product) were MR vena
ontracta (VC; r2 = 0.62, P < 0.0001) and LV end-diastolic vol-
me (EDV; r2 = 0.78, P = 0.03). MR jet area contributed similarly
r2 = 0.61, P < 0.0001). MR VC> 2mm (moderate ischemic MR) and
ge were the independent predictors of CV events and death (HR
.72 for MR, P = 0.04).
onclusion.— In patients with CAD, MR reduces exercise capac-
ty and is associated with increased cardiovascular morbidity and
ortality, independent of LV dysfunction, suggesting an adverse
ffect of MR volume load per se on functional capacity and
utcomes.
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Real-time 3D transoesophageal echocardiography evaluation of
the mitral valve area in patients with mitral stenosis
J. Dreyfus , E. Brochet , L. Lepage , D. Attias , C. Cueff , D.
Detaint , B. Iung , A. Vahanian , D. Messika-Zeitoun
Service de cardiologie, hôpital Bichat, Paris, France
Objectives.— Planimetry measured by two-dimensional transtho-
racic echocardiography (TTE, MVA2D) is the reference method for
the evaluation of the severity of mitral stenosis (MS) but is signiﬁ-
cantly less reliable when performed by non-experienced operators.
Real-time three-dimensional transoesophageal echocardiography
(RT3DTEE, MVA3D) may overcome this limitation but its accuracy
has never been evaluated.
Materials and methods.— We prospectively enrolled 43 patients
(59± 15 years, 86% female) referred for MS evaluation who under-
went the same day a TTE and a RT3DTEE. MVA2D was assessed by
experienced operators, MVA3D was measured by one experienced
(Level III) and one non-experienced operator (Level I) blinded of any
clinical and TTE information. RT3DE images were digitally stored
and analysed ofﬂine on a workstation using dedicated software
(QLab, Philips) in a random order. MVA3D was measured at the best
cross-section of the mitral valve deﬁned as the most perpendicular
and smallest oriﬁce
Results.— MVA3D measured by the experienced operator
(1.07± 0.31 cm2 [range 0.45—1.85]) did not differ from and
correlated well with MVA2D (1.08± 0.32 cm2 [range 0.54—2.00],
P = 0.84, r = 0.71, P < 0.001), and mean difference was small
(−0.01± 0.24 cm2). Similarly, the MVA3D measured by the non-
experienced operator (1.03± 0.31 cm2 [range 0.45—1.69]) did not
differ from and correlated well with MVA2D (P = 0.27, r = 0.66,
P < 0.001; mean difference −0.05± 0.26 cm2). RT3DTEE intra-
and interobserver (between experienced and non-experienced
operators) variability were respectively 0.13± 0.10 cm2 and
0.19± 0.14 cm2.
Conclusion.— RT3DTEE provides accurate and reproducible MVA
measurements similar to 2D planimetry performed by experienced
operators. Thus, RT3DTEE should be considered as an alternative
tool for the evaluation of MS severity, especially in patients with
poor echocardiographic windows or for team less accustomed to
evaluate patients with MS.
doi:10.1016/j.acvd.2011.03.067
Determinants of symptoms in aortic stenosis — Inﬂuence of
longitudinal strain
D. Attias a, L. Macronb, J. Dreyfusa, J.-L. Moninb, E. Brocheta, L.
Lepagea, B. Iunga, A. Vahaniana, D. Messika-Zeitouna
a Cardiology Department, Bichat Hospital, AP—HP, Paris, France
b Cardiology, Henri Mondor Hospital, AP—HP, Créteil, FrancePatients with severe aortic stenosis (AS) and reduced ejection frac-
tion (EF) should be promptly operated on. Global longitudinal strain
(GLS) has been proposed as a subtle subclinical marker of left ven-
a
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ricular (LV) systolic dysfunction and a potential prognostic factor
n asymptomatic patients with severe AS and preserved EF. How-
ver, the relation between longitudinal strain, EF, AS severity and
ymptoms has not been fully evaluated.
ethods and results.— This prospective study included 171 patients
73± 12 years, 40% female) with at least mild AS (deﬁned by mean
ressure gradient > 10mmHg). All patients had a comprehensive
ransthoracic echocardiography (TTE). Global and basal longitudinal
train (BLS) was measured ofﬂine with a speckle tracking method.
mong the global population, mean aortic valve area 1 cm2; mean
ressure gradient 44mmHg and mean EF 62%.
our subgroups were identiﬁed: 55 asymptomatic patients with non-
evere AS and normal EF (group 1); 37 patients with asymptomatic
evere AS and normal EF (group 2); 60 patients with symptomatic
evere AS and normal EF (group 3) and 19 patients with severe AS
nd LV systolic dysfunction (group 4). GLS was signiﬁcantly lower in
atients with severe AS and reduced EF than in patients with AS and
reserved EF (−13.7± 5 versus −18.3± 3 respectively, P = 0.0006).
n univariate analysis, the best correlation was found between GLS
nd EF (r = 0.48, P < 0.0001). In multivariate analysis performed
fter adjustment for AVA and EF; GLS was not independently asso-
iated with symptomatic status (P = 0.15).
asal longitudinal train decreased gradually according to AS sever-
ty, symptomatic status and LV dysfunction: BLS was higher in
atients with asymptomatic AS than in patients with symptomatic
evere AS or patients with severe AS and LV dysfunction (−16.1± 4
ersus −12,5± 3 versus −9,7± 5, P < 0.0001). In univariate analy-
is, the best correlation was found between BLS and mean pressure
radient (r = 0.46, P < 0.0001).
n multivariate analysis including BLS, EF and AVA; the independent
eterminants of symptomatic status were AVA (P = 0.0003) and BLS
P = 0.0003).
onclusions.— In a large population with a wide range of AS severity,
F and symptoms, BLS but not GLS, was independently associated
ith symptoms in patients with AS, suggesting it may provide inter-
sting prognosis information. However, because of an important
verlap for the same values of BLS, a cut-off value of BLS asso-
iated to symptomatic status seemed difﬁcult to be applied to the
lobal population.
urther studies looking at the relation between the progressive
ecrease of BLS for each individual and the apparition of symptoms
ay help to conﬁrm BLS as a prognostic marker among patients with
symptomatic severe AS and preserved EF.
oi:10.1016/j.acvd.2011.03.068
eterminants of non-invasive coronary ﬂow reserve in severe
ortic stenosis
.-L. Germaina, P. Meimouna, F. Elmkiesa, T. Benali a, F. Levyb, J.
oulangera, H. Zemir a, J. Clerca, A. Luycx-Borea, C. Tribouilloyb
CH de Compiegne, Compiegne, France
CHU Amiens Sud, Amiens, France
ackground.— The coronary ﬂow reserve (CFR) is progressively
mpaired with aortic stenosis (AS) severity, but there is a broad
ange of CFR in patients (pts) with severe AS, and the factors respon-
ible for this variability are weakly characterized. Our objective was
o assess the determinants of non-invasive CFR in pts with severe
S (≤ 1cm2 or ≤ 0.6 cm2/m2) and preserved left ventricular ejection
raction (LVEF > 50%).
ethods.— Fifty consecutive pts (72± 10 years, 19 women, mean
VEF 67± 11%) with isolated severe AS (mean 0.77± 0.2 cm2,
.42± 0.12 cm2/m2), no coronary artery disease, underwent
rospectively transthoracic-Doppler echocardiography including
FR measurement in the distal part of the left anterior descending
rtery (LAD) with intravenous adenosine infusion (140g/kg/min
ver 2min). CFR was deﬁned as hyperemic peak LAD ﬂow veloc-
ty divided by baseline ﬂow velocity. Ten normal subjects matched
